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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-3, 6-10, 12, and 16-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jacobs et al (Chem. Comm. 2002 1062-1063). 

Appliant claims a process for the production of a compound comprising reacting 
a bromobenzene reactant with an alkyl acrylate in the presence of a palladium catalyst 
for a heck reaction, a base, and a phase-transfer catalyst to produce an alkyl cinnamate 
ester compound. 

Determination of the scope and content of the prior art 
(MPEP §2141.01) 

Jacobs et al teaches a heck reaction wherein bromobenzene is reacted with n- 
butyl acrylate in the presence of a tributlamine base, a Pd-mordenite catalyst, and a 
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quaternary ammonium compound (Bu n 4 NBr). Toluene is incorportated as the solvent 
(please see Table 2, and Reaction Conditions at end of paper). 

Ascertainment of the difference between the prior art and the claims 

(MPEP §2141.02) 

Jacobs et al does not disclose the end product. Also, some of the exact 
concentration ranges may not be reflected in Jacobs et al. 

Finding of prima facie obviousness 
Rational and Motivation (MPEP §2142-2143) 

Although, Jacobs et al does not teach the product of the reaction in Table 2, it 
would have been obvious for one of ordinary skill in the art at the time of the present 
invention to expect that the reaction would follow the normal heck reaction mechanism 
wherein the acrylate compound is substituted at the bromo-substituent position. 

Therefore one of ordinary skill in the art at the time of the present invention would 
be motivated to carry out the process as recited by Jacobs et al in order to arrive at the 
cinnamate ester compound as recited in claim 1 . 

Also, please note that merely modifying the process conditions such as 
temperature and concentration is not a patentable modification absent a showing of 
criticality. In re Aller . 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). 

Claims 4, 5, 18, and 19 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jacobs et al in view of Aizikovich et al (Russian Journal of Organic Chemistry, vol. 
33, no. 4, 1997, pgs. 563-564). 
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Appliant claims a process for the production of a compound comprising reacting 
a bromobenzene reactant with an alkyl acrylate in the presence of a palladium catalyst 
for a heck reaction, a base, and a phase-transfer catalyst to produce an alkyl cinnamate 
ester compound, wherein the bromobenzene compound comprises 1-5 fluorine atoms. 
Determination of the scope and content of the prior art 
(MPEP §2141.01) 

The scope and content of Jacobs et al can be found above. Aizikovich et al 
teaches a process wherein a difluoro-bromobenzene compound is reacted with a Pd 
catalyst and an alkyl acrylate compound in order to simulate a heck reaction so that the 
acrylate is substituted in the place of the bromine substituent (see col. 1). 

Ascertainment of the difference between the prior art and the claims 

(MPEP §2141.02) 

Aizikovich et al's process utilizes acrylic acid to make a cinnamic acid via the 
claimed process. 

Finding of prima facie obviousness 
Rational and Motivation (MPEP §2142-2143) 

Based on the teachings of Jacobs et al and Aizikovich et al, it is well known in the 
art to prepare a di-fluoro cinnamate ester compound in the presence of a palladium 
catalyst with a reasonable expectation that the acrylate compound will be substituted at 
the bromo-position. Therefore one of ordinary skill in the art would be motivated to do 
so based on the teachings of Jacobs et al and Aizikovich et al. 
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Claim 11 and 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jacobs et al in view of Zhao et al (React. Kinet. Catal. Lett., vol. 81, no. 2, pgs 281-289). 

Appliant claims a process for the production of a compound comprising reacting 
a bromobenzene reactant with an alkyl acrylate in the presence of a palladium catalyst 
for a heck reaction, a base, and a phase-transfer catalyst to produce an alkyl cinnamate 
ester compound, wherein the catalyst is selected from Pd(Oac) 2 , Pd(CI) 2 . Pd(PPh 3 ) 4 , 
(PdCI 2 (PhCN) 2 ), Pd(dba) 2 and Pd on carbon. 

Determination of the scope and content of the prior art 
(MPEP §2141.01) 

The scope and content of Jacobs et al can be found above. Zhao et al teaches 
the process as claimed wherein the catalyst may be Pd(OAc) 2 (See table 4). Zhao et al 
does not teach the use of a phase transfer catalyst. 

Finding of prima facie obviousness 
Rational and Motivation (MPEP §2142-2143) 
Since Zhao et al uses Pd(Oac) 2 as a catalyst in a Heck type reaction, it would be 
obvious for one of ordinary skill in the art at the time of the instant invention to 
incorporate the teachings of Zhao et al with that of Jacobs et al in order to prepare a 
cinnamate ester compound. One would be motivated to do so as Zhao et al shows that 
this catalyst may be used with a reasonable expectation of success in the Heck type 
reaction. 
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Claims 14-15 and 20-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jacobs et al in view of Zhao et al as applied to claim 13 above, and 
further in view of Aizicovich et al. 

Applicant claims the use of a di-fluoro-bromo-benzene compound and a 
Pd(Oac) 2 catalyst in the heck type reaction as taught by Jacobs et al. 

Determination of the scope and content of the prior art 
(MPEP §2141.01) 
Prior art is applied here as applied above in previous rejections. 

Ascertainment of the difference between the prior art and the claims 

(MPEP §2141.02) 

Jacobs et al does not teach the specifically claimed catalyst or the difluoro- 
bromobenzene compound to be used in the Heck type reaction. 

Zhao et al does not teach the Heck type reaction in the presence of a difluoro- 
bromobenzene compound or the quarternary ammonia compound as a phase transfer 
catalyst. 

Aizikovich et al teaches the Heck type reaction utilizing an acrylate acid in order 
to prepare cinnamate acid. 

Finding of prima facie obviousness 
Rational and Motivation (MPEP §2142-2143) 

Since, Jacobs et al, Zhao et al, and Aizikovich et al all teach the Heck type 
reaction, showing the versality of such a reaction wherein different benzene substituents 
may be used as well as a plethora of Pd catalysts, one of ordinary skill in the art would 
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not only find it obvious to perform a Heck type reaction utilizing the teachings of Jacobs, 
Zhao, and Aizikovich et al as mentioned above, but one would also be motivated to do 
so in order to optimize process conditions in order to arrive at the desired products. 

Also, please note that merely modifying the process conditions such as 
temperature and concentration is not a patentable modification absent a showing of 
criticality. In re Aller , 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). 

Claims 22-24, 26-27, and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jacobs et al in view of Wada et al (60-1 12736). 

Appliant claims a process for the production of a compound comprising reacting 
a bromobenzene reactant with an alkyl acrylate in the presence of a palladium catalyst 
for a heck reaction, a base, and a phase-transfer catalyst to produce an alkyl cinnamate 
ester compound. Applicant further claims the hydrolyzing of the alkyl cinnamate 
compound under basic or acidic conditions to produce cinnamic acid. 

Determination of the scope and content of the prior art 
(MPEP §2141.01) 

The scope and content of Jacobs et al can be found above. Wada et al teaches 
the process of preparing cinnamic acid by hydrolyzing a cinnamic acid ester with water 
in the presence of an acid catalyst (please see abstract). 

Ascertainment of the difference between the prior art and the claims 

(MPEP §2141.02) 

Jacobs et al does not teach the further hydrolyzation of the cinnamate ester 
compound produced. 
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Wada et al does not teach the preparation of a cinnamate ester compound. 

Finding of prima facie obviousness 
Rational and Motivation (MPEP §2142-2143) 

Since Jacobs et al teaches the preparation of a cinnamate ester compound and 
Wada teaches the preparation of cinnamic acid via hydrolyzing a cinnamate ester 
compound, it would have been obvious for one of ordinary skill in the art at the time of 
the present invention to incorporate the teachings of both Jacobs and Wada et al. One 
would be motivated to do so if one were interested in furthering the production of a 
cinnamate ester compound in order to produce its cinnamic acid derivative. 

Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jacobs 
et al in view of Zhao et al and Wada et al. 

Appliant claims a process for the production of a compound comprising reacting 
a bromobenzene reactant with an alkyl acrylate in the presence of a palladium catalyst 
for a heck reaction, a base, and a phase-transfer catalyst to produce an alkyl cinnamate 
ester compound, wherein the catalyst is selected from Pd(Oac) 2 , Pd(CI) 2 , Pd(PPh 3 ) 4 , 
(PdCI 2 (PhCN) 2 ), Pd(dba) 2 and Pd on carbon. Applicant further claims the hydrolyzing of 
the alkyl cinnamate compound under basic or acidic conditions to produce cinnamic 
acid. 

Determination of the scope and content of the prior art 

(MPEP §2141 .01) 

Prior art is applied here as applied above in previous rejections. 

Ascertainment of the difference between the prior art and the claims 
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(MPEP §2141.02) 

Jacobs et al does not teach the further hydrolyzation of the cinnamate ester 
compound produced. 

Zhao et al does not teach the Heck type reaction in the presence of a difluoro- 
bromobenzene compound or the quarternary ammonia compound as a phase transfer 
catalyst. 

Wada et al does not teach the preparation of a cinnamate ester compound. 

Finding of prima facie obviousness 
Rational and Motivation (MPEP §2142-2143) 

Since Jacobs et al and Zhao et al teach the preparation of a cinnamate ester 
compound and Wada teaches the preparation of cinnamic acid via hydrolyzing a 
cinnamate ester compound, it would have been obvious for one of ordinary skill in the 
art at the time of the present invention to incorporate the teachings of both Jacobs and 
Wada et al. One would be motivated to do so if one were interested in furthering the 
production of a cinnamate ester compound in order to produce its cinnamic acid 
derivative. 

Claims 29 and 31-32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jacobs et al in view of Zhao et al and Wada et al as applied to claim 28 above, and 
further in view of Azikovich et al. 

Applicant claims the use of a di-fluoro-bromo-benzene compound and a 
Pd(Oac) 2 catalyst in the heck type reaction as taught by Jacobs et al. Applicant further 
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claims the hydrolyzing of the alkyl cinnamate compound under basic or acidic conditions 
to produce cinnamic acid. 

Determination of the scope and content of the prior art 
(MPEP §2141.01) 
Prior art is applied here as applied above in previous rejections. 
Ascertainment of the difference between the prior art and the claims 

(MPEP §2141.02) 

Jacobs et al does not teach the specifically claimed catalyst or the difluoro- 
bromobenzene compound to be used in the Heck type reaction. 

Zhao et al does not teach the Heck type reaction in the presence of a difluoro- 
bromobenzene compound or the quarternary ammonia compound as a phase transfer 
catalyst. 

Aizikovich et al teaches the Heck type reaction utilizing an acrylate acid in order 
to prepare cinnamate acid. 

Wada et al does not teach the preparation of a cinnamate ester compound. 
Finding of prima facie obviousness 
Rational and Motivation (MPEP §2142-2143) 

Since Jacobs et al, Zhao et al, and Aizikovich et al all teach the preparation of a 
cinnamate ester compound and Wada teaches the preparation of cinnamic acid via 
hydrolyzing a cinnamate ester compound, it would have been obvious for one of 
ordinary skill in the art at the time of the present invention to incorporate the teachings 
of both Jacobs and Wada et al. One would be motivated to do so if one were interested 
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in furthering the production of a cinnamate ester compound in order to produce its 
cinnamic acid derivative. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kellette Gale whose telephone number is (571) 272- 
8038. The examiner can normally be reached on M-F (6:30am-3:00pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thurman Page can be reached on (571) 272-0602. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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